This paper uses a k-th order nonparametric Granger causality test to analyze whether firmlevel, economic policy and macroeconomic uncertainty indicators predict movements in real stock returns and their volatility. Linear Granger causality tests show that whilst economic policy and macroeconomic uncertainty indices can predict stock returns, firm-level uncertainty measures possess no predictability. However, given the existence of structural breaks and inherent nonlinearities in the series, we employ a nonparametric causality methodology. We find that aside from economic policy, firm-level uncertainty indicators cause stock returns as well as market volatility. Thus, our results not only emphasize the role of economic and firm-level uncertainty measures in predicting stock returns and volatility, but also presage against using linear models which are likely to suffer from misspecification in the presence of parameter instability and nonlinear spillover effects.
INTRODUCTION
Stock market volatility is of utmost importance to policy makers and portfolio managers when reflecting on future corporate health and investment prospects (Poon and Granger, 2003; Rapach and Zhou, 2013) . Asset returns are functions of the state variables of the real economy, and the real economy itself displays significant fluctuations. Beyond standard theoretical or empirical justifications of such fluctuations based on productivity and/or policy shocks, a recent strand of literature relates the impact of various forms of firm-level, macro-financial and policy-generated uncertainty to movements in output, inflation, investment, employment and interest rates (Bloom, 2009; Jones and Olson, 2013; Jurado et al., 2015) , which in turn are expected to affect the mean and volatility fluctuations of stock returns. Empirical evidence along this line of reasoning -yet only for stock returns -can be found in the works of Antonakakis et al. (2013) , Kang and Ratti (2013) , Gupta et al. (2014) , Chang et al. (2015) and Jurado et al. (2015) .
In light of the recent evidence, we investigate whether news-based measures of economic policy uncertainty (EPU) (Baker et al., 2013) , firm-level and macro-financial uncertainty indices (Jurado et al., 2015) , could comprise reliable predictors of S&P500-based real stock returns and volatility. For our purpose, we use the recently developed nonparametric causality test by Nishiyama et al. (2011) , which is applied to monthly and quarterly datasets that span very long periods, i.e., 1900:1-2014:2 for EPU, 1960 EPU, :7-2011 EPU, :12 for macroeconomic and financial uncertainty, and 1970 EPU, :1-2011 :2 for the firm-level uncertainty index respectively. As opposed to the results reported in recent works, this is the first study to our knowledge that compares alternative measures of uncertainties in predicting not only stock returns, but also their volatility fluctuations.
Furthermore, given the use of Nishiyama et al. (2011) nonparametric approach, we provide evidence in favor of possible misspecification in linear models as reported in the existing studies thus far, due to structural breaks and nonlinearity. The rest of the paper is organized as follows: Section 2 presents the methodology, while Section 3 discusses the data and results. Finally, Section 4 concludes.
METHODOLOGY
We briefly describe the methodology proposed by Nishiyama et al. (2011) , with the test restricted to the case when the examined series follow a stationary nonlinear autoregressive process of order one under the null. Nishiyama et al. (2011) For K = 1, this definition reduces to non-causality in mean. Nishiyama et al. (2011) note that, it is easy to construct the test statistic for each . We implement the test for k = 1 to test for causality in the 1 st moment (non-causality in mean), and for k = 2 in the 2 nd moment (noncausality in variance).
EMPIRICAL ANALYSIS
We analyse three types of uncertainty measures: firstly, a monthly news-based index called economic policy uncertainty (EPU) developed by Baker et al. (2013) for the period 1900:1-2104:2; secondly, the macroeconomic uncertainty measure developed by Jurado et al. (2015) , which is based on a large number of monthly macroeconomic (132) and financial (147) normalized by two-period moving average of sales. The latter measure was also introduced by Jurado et al. (2015) .
In particular, the EPU index is constructed of month-by-month searches of newspaper articles related to economic and policy uncertainty 1 . The macroeconomic and firm-level measures include econometric estimates of time-varying macroeconomic and firm-level uncertainty indices at various horizons (one to twelve for the former and one to six for the latter), defined as the common volatility in the unforecastable component of a large number of economic, financial and firm-level indicators (Jurado et al., 2015) 2 . We take natural logarithms of those measures. Next, we use prices of the S&P500 and the consumer price index (CPI) to deflate the nominal S&P500 series and yield real values of the index, covering the period 1899:12-2014:2 (monthly frequency) 3 . The real returns are computed as first differences of the natural logarithms of the real stock prices multiplied by 100.
In order to estimate the quarterly real stock returns used in the firm-level uncertainty measure, we take the 3-month averages of the monthly real stock prices. As our causality methodology requires stationarity, we conducted unit root tests. The analysis reveals that the various uncertainty indices and the real stock returns are stationary.
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For the sake of comparability and completeness, we start our investigation with standard linear Granger causality tests. To keep our analysis in line with Nishiyama et al. (2011) we use a linear VAR(1) model specification. As can be seen from Table 1 However, the use of financial data spanning long time periods implies non-robustness for the linear Granger causality results due to structural breaks and nonlinear features in the examined variables. Consequently, we applied the Andrews (1993) and Andrews and Ploberger (1994) tests of parameter (in)stability and the null of stability was consistently rejected at all levels of significance by the three test statistics (Sup-F, Exp-F and Ave-F). In addition, the Brock et al. (1996) test is applied to the residuals of an AR(1) model fitted to real stock returns as well as to the VAR(1) models comprising real stock returns and the various uncertainty indices. The BDS test rejected the null hypothesis of serial dependence at the highest levels of significance across various dimensions.
Hence, the results provide strong evidence of nonlinearity in the data. Given the presence of structural breaks and nonlinearity, we implement the nonparametric causality test of Nishiyama et al. (2011) to investigate the existence of predictability for stock returns and their volatility. The results are reported in Table 2 . As opposed to the linear case, firmlevel uncertainty is found to Granger cause not only returns but also volatility at 5% significance level. The profound differences in the results are most likely due to model misspecification in the presence of breaks and nonlinear spillover effects. As far as the EPU is concerned, the null of nocausality is rejected for the full-sample as well as for the sub-sample 1960:7-2011:12. 8 Recall, in the linear case no predictability of real stock returns based on EPU was detected for the sub-period 1960:7-2011:12. In accordance with the results produced by the linear tests, macroeconomic uncertainty is found to Granger-cause real stock returns at 5% level of significance. In addition, the same holds for stock volatility. In summary, unlike the linear Granger causality tests, the nonparametric test provided with strong evidence of firm-level, EPU and macroeconomic uncertainty predictability vis-à-vis stock returns and market volatility.
[Please insert predict real stock returns, nonlinear causality testing revealed that firm-level uncertainty also causes real stock returns, as well as volatility. Consequently, our work aside from highlighting the role of uncertainty measurement in predicting financial market volatility also presages against using linear modeling, which is likely to suffer from misspecification in the presence of parameter instability and nonlinear spillover effects. 
